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Available online 19 December 2005The expression of the partial width for the decay T → Ht
in Eq. (4) was incorrect, resulting in an underestimation of this
quantity by 30%, 6% for mT = 500 GeV, 1 TeV, respectively.
The correct equation reads
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with Γ (T → W+b) and Γ (T → Zt) unchanged. This modi-
fication leads to a slight decrease of the signal cross sections
in the T T¯ → W+bW−b¯ decay channel, with respect to the val-
ues originally presented. In this situation, the contribution to the
experimental signature studied (one charged lepton, two b jets
and two or more non-b jets) of the channels involving decays
to Higgs or Z bosons becomes more important than previously
estimated in Ref. [1]. Therefore, we have calculated both in full
detail.
The additional decay channels considered are those in which
T (or T¯ ) decay to a Higgs or Z boson plus a top quark (anti-
quark), the latter decaying to W+b (W−b¯),
T T¯ → W+bH t¯,H tW−b¯ → W+bW−b¯H,
(5)T T¯ → W+bZt¯,ZtW−b¯ → W+bW−b¯Z,
and with subsequent decays H → bb¯, cc¯, Z → qq¯, νν¯, one W
boson decaying hadronically and the other one leptonically. The
cross sections times efficiency of all relevant processes after
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Cross sections of the T T¯ signal (with mT = 500,1000 GeV) and its back-
grounds after pre-selection cuts
Process σ × eff
T T¯ (500) 37.3 fb + 46.5 fb (H ) + 19.8 fb (Z)
T T¯ (1000) 0.618 fb + 0.638 fb (H ) + 0.481 fb (Z)
t t¯ 18.8 pb
Wbb¯jj 1.23 pb
Zbb¯jj 246 fb
t b¯j 710 fb
pre-selection cuts are collected in Table 1, using a 60% b tag-
ging rate. The figures corresponding to t t¯ , Wbb¯jj , Zbb¯jj and
t b¯j backgrounds are not modified.
For the H and Z contributions the charged lepton trans-
verse momentum is generically smaller than for the T T¯ →
W+bW−b¯ mode. Additionally, in these channels the recon-
structed masses mhadT , m
lep
T do not peak at mT (although for
mT = 500 GeV a large fraction ∼ 40% of the events give re-
constructed masses relatively close to mT ). Hence, the selection
cuts applied, necessary to reduce backgrounds, significantly re-
duce the H , Z contributions as well. For mT = 500 GeV the
numbers of signal and background events can be read in Ta-
ble 2, using the same selection criteria as in Eq. (8) of Ref. [1].
The reconstructed mass distributions after cuts are shown
in Fig. 1. In this updated analysis we have slightly enlarged
the reconstructed mass “peak” windows to 300 GeV  mhadT ,
m
lep
T  660 GeV, obtaining the numbers of events Npeak quoted
in Table 2. The excess of events gives a 10.9σ significance for
the T T¯ signal (a 14% improvement). The luminosity required
to discover the new quark is reduced to 2.1 fb−1.
For mT = 1 TeV the corresponding numbers of signal and
background events are collected in Table 3, using the selection
criteria in Eq. (10) of Ref. [1]. Backgrounds are not modified.
The reconstructed masses for the mT = 1 TeV case are
shown in Fig. 2. The same peak regions 800 GeV  mhad,T
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Fig. 1. Reconstructed masses of the heavy quarks decaying hadronically (a) and semileptonically (b), after the selection cuts in Eq. (8) of Ref. [1]. The dashed lines
correspond to the SM predictions, while the full lines represent the SM plus a new 500 GeV quark.
(a) (b)
Fig. 2. Reconstructed masses of the heavy quarks decaying hadronically (a) and semileptonically (b), after the selection cuts in Eq. (10) of Ref. [1]. The dashed lines
correspond to the SM predictions, while the full lines represent the SM plus a new 1 TeV quark.Table 2
For each process: cross sections σ˜ including cuts at the generator level; number
of events simulated N0; number of events Ncut passing the selection criteria;
number of events Npeak passing the selection cuts which are in the peak regions.
For the signal contributions (marked with an asterisk) we have simulated 10N0
events and divided the result by 10, so as to reduce statistical fluctuations
Process σ˜ N0 Ncut Npeak
T T¯ (500) 165 fb 2200* 201.7 135.5
T T¯ (500,H) 215 fb 2800* 139.4 59.5
T T¯ (500,Z) 95 fb 1250* 58.5 26.5
t t¯ 5590 fb 70000 1609 300
Wbb¯jj 928 fb 16000 287 81
Zbb¯jj 364 fb 7200 39 13
t b¯j 626 fb 8300 70 16
m
lep
T  1200 GeV are used in this case. The excess of events
in these regions amounts to 9.1σ , a 3% decrease from the orig-
inal value mainly due to statistics. The luminosity required to
discover the new quark is L 90 fb−1. With the H and Z con-
tributions to the signal largely making up for the decrease in
the T T¯ → W+bW−b¯ one, the resulting 5σ discovery limits on
new Q = 2/3 singlets and 95% confidence level bounds pre-
sented in Fig. 6 of Ref. [1] are not altered.Table 3
For each process: cross sections σ˜ including cuts at the generator level; number
of events simulated N0; number of events Ncut passing the selection criteria;
number of events Npeak passing the selection cuts which are in the peak regions.
For the signal contributions (marked with an asterisk) we have simulated 10N0
events and divided the result by 10, to reduce statistical fluctuations
Process σ˜ N0 Ncut Npeak
T T¯ (1000) 2.70 fb 1240* 58.2 33.5
T T¯ (1000,H) 2.95 fb 1350* 39.6 7.8
T T¯ (1000,Z) 2.23 fb 1020* 21.0 5.1
t t¯ 778 fb 294000 208 10
Wbb¯jj 66.8 fb 34000 132 15
Zbb¯jj 48.0 fb 28500 19 1
t b¯j 44.1 fb 17500 3 0
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